We have undertaken an analysis of semen from HIV infected men with regard to sperm counts and motility, non-spermatozoal cells, and viral nucleic acid. Regression analysis showed that sperm concentration and motility were positively associated with blood CD4 cell count. By contrast, non-spermatozoal cell concentration (round cells) was inversely related to CD4 count. Extracellular HIV RNA was detected in the majority of semen samples and proviral DNA in a minority. Percoll gradient washing of 12 semen samples yielded six samples containing adequate sperm concentration for analysis. This washing procedure reduced prewash extracellular RNA to below detectable limits in all cases; proviral DNA present in two of the six prewash samples was also reduced to below detectable limits after washing. We conclude that semen washing before artificial insemination may reduce the risk of HIV transmission from an infected man to an uninfected woman. However, further evidence from prospective analyses of such an approach is required.
in seminal fluid and non-spermatozoal cells. 1 6 7 Of interest, the viral load in semen appears unrelated to plasma load or antiretroviral therapy, 8suggestive of a privileged compartment (that is, different virological characteristics to blood). More recently, HIV proviral DNA has been detected in spermatozoa9 and in spermatogonia and spermatids within the testes,5 providing some evidence of direct infection of these cells. A demonstration of productive infection of these cells in vitro is awaited.
In (2 x 106/ml) (p < 0.05). There was no relation between any of these factors and antiretroviral therapy (results not shown).
The presence of extracellular HIV RNA and cellular proviral DNA was assessed in 12 semen samples from nine donors. RNA was within detectable limits in 10 samples, and proviral DNA within detectable limits in four samples. All four DNA positive samples were also positive for viral RNA. Two individuals donated more than two specimens. Of interest, there was concordance within these individuals for RNA but not DNA; in other words, for both these individuals, only one of their samples contained proviral DNA.
Percoll gradient washing was undertaken on all these 12 samples, yielding six post-wash samples with a sperm concentration > 1 x 106/ml and motility > 30%. These six samples were assessed for viral genome. Extracellular RNA and cellular proviral DNA were below detectable limits in all these post-wash samples, compared with the presence of viral RNA in all corresponding prewash samples, and viral DNA in two of the prewash samples. This demonstrated the ability of our washing procedure to reduce the levels of viral nucleic acid while maintaining viable spermatozoa (sperm concentration: median 6 x 1 06/ml, range 2-10 x 106/ml; motility: median 100%, range 50-100%). Round cells were not detected microscopically in any of our postwash samples.
Discussion
We demonstrated a clear relation between sperm concentration, motility, round cell concentration, and the degree of immunosuppression in HIV infected men (CD4 cell count) in broad agreement with the other studies which have demonstrated a positive correlation between CD4 count and sperm motility percentage, and an inverse relation with sperm abnormalities. 23 We identified extracellular HIV RNA in the majority of semen samples, as also described elsewhere. '3 14 This is likely to represent active production of virus from a small reservoir of infected cells. In our study, the semen samples underwent a freeze-thaw step before separation of cells from seminal plasma, and therefore some RNA released from cells 
